Chimeric adeno-associated virus/antisense U1 small nuclear RNA effectively rescues dystrophin synthesis and muscle function by local treatment of mdx mice.
Duchenne muscular dystrophy (DMD) is a X-linked myopathy in which deletions and point mutations in the dystrophin gene abolish dystrophin expression. The defect can often be corrected at the posttranscriptional level by exon skipping. In an animal model of DMD, the mdx mouse, a point mutation in exon 23 of the dystrophin gene introduces a premature stop codon. Skipping of this exon reestablishes the open reading frame in the dystrophin mRNA. We have obtained persistent exon skipping in mdx mice by local muscle injection of AAV vectors expressing antisense sequences fused to either U1 or U7 small nuclear RNA (snRNA). In the transduced muscles, dystrophin expression, amelioration of muscle morphology, and significant force recovery were obtained. These data indicate that the expression of antisense snRNAs, combined with their efficient muscular delivery through AAV vectors, is a powerful strategy for the therapeutic treatment of DMD. Like U7 snRNA, spliceosomal U1 snRNA is also a suitable backbone for the expression of antisense molecules active in exon skipping.